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ABSTRACT
A noise spectral estimation method, which is used
in spectral suppression noise cancellers, is proposed for
highly nonstationary noise environments. Speech, quasi-
speech and non-speech frames are detected by using the
entropy-based voice activity detector (VAD). An adap-
tive normalization parameter and a variable two thresh-
olds are newly introduced for the VAD. They are very
useful for rapid change in the noise spectrum and power.
Furthermore, an adaptive method is applied to estimat-
ing the noise spectrum in each frame. Simulations are
carried out by using many kinds of noises, including
white, babble, car, pink, factory and tank, which are
changed from one to the other. The segmental SNR is
improved by 2.9 5dB, and noise spectral estimation er-
ror is improved by 9.8 11dB for the babble noise and
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ξˆ(l, k) = αγ(l−1, k)G2(l−1, k)+(1−α)P [γ(l, k)−1] (6)
α 0 < α < 1 P [x]
P [x] =
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P´r(l, k) · log(P´r(l, k)) (14)
P´r(l, k) =

















Dˆ(l, k) = ρ(l, k)·Dˆ(l−1, k)+(1−ρ(l, k))·|X(l, k)|2 (17)









P (k, l) = ηP (l − 1, k) + (1− η)|X(l, k)|2 (20)
η
[6],[11]




−β · P (l − 1, k)) (If Pmin(l − 1, k) ≤ P (l, k)) (21)



















































2: W (l, k)
Dˆ(l, k)
z(l, k)





(26) ψ(Z(l, k)) Z(l, k)
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Evaluation Method ε¯ SNRseg [dB] LSD
Babble+White - 10.04 0
Babble+Babble - 11.28 0
Babble+Car - 17.57 0
Babble+Pink - 11.19 0
Babble+Factory - 11.42 0
Babble+Tank - 14.74 0
2: ε¯( )
Evaluation Method ε¯ SNRseg [dB] LSD
Babble+White 6.097 4.592 1.141
Babble+Babble 8.679 3.783 1.110
Babble+Car 6.596 5.236 1.095
Babble+Pink 6.818 4.807 1.026
Babble+Factory 7.429 4.389 1.059
Babble+Tank 6.779 4.921 1.058
3: ε¯( )
Evaluation Method ε¯ SNRseg [dB] LSD
Babble+White -3.674 7.527 0.9578
Babble+Babble -2.262 7.225 0.8468
Babble+Car -3.578 10.79 0.7693
Babble+Pink -3.631 8.322 0.8008
Babble+Factory -3.224 8.143 0.8100
Babble+Tank -3.414 9.904 0.7788
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